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FUEL FILTER PI VERTER 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a filter assembly, and more particularly, to a fuel 
filter diverter for use with a pleated paper filter element. 

[0002] Fluid filters such as fuel filters incorporate a filter media such as a pleated 
paper element to remove particulates from the fluid. The filter media has an inlet side and an 
outlet side that must be sealed from one another to ensure that the fluid passes through the filter 
media. To this end, the opposing ends of the filter media may be secured to an end cap and a 
filter housing cover by embedding the ends of the filter media in an adhesive arranged on the 
end cap and cover. The cover is mechanically secured to a housing case to seal the filter media 
within the housing. 

[0003] In one type of fuel filter commonly referred to as a three port filter, three 
tubes are in fluid communication with the filter housing. For this type of configuration, a 
diverter is used between the end cap supporting the filter media and the housing to direct the 
flow of fluid in a desired flow path. Specifically, an O-ring is arranged between the diverter and 
the end cap to seal the inlet side from the outlet side of the filter media. Another O-ring is 
supported on the opposite side of the diverter to create a seal between the diverter and one of the 
tubes. The diverter includes a hole to fluidly connect the tube with one side of the filter media. 

[0004] As may be appreciated from the above discussion, prior art three port fuel 
filter arrangements utilize numerous components for directing the flow of fluid and providing 
seals to separate the inlet and outlet side of the filter media. Therefore, what is needed is an 
improved filter assembly requiring fewer parts and less assembly. 
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SUMMARY OF THE INVENTION 
[0005] The present invention provides a fuel filter assembly including a housing 
having an end. The housing defines a cavity that is enclosed by a cover opposite the end. 
The filter assembly may be a three port fuel filter having three tubes with a first tube 
supported by the end of the housing. In one example, an end portion of the first tube extends 
into and is in fluid communication with the cavity. A diverter is arranged within the cavity 
and includes first and second sides with the first side adjacent to the end. The diverter 
includes an aperture in the first side defined by a wall arranged proximate to the first tube. 
The wall is in sealing engagement with either the first tube or the housing end. In one 
example, the aperture is in fluid communication with the second side to permit fluid flow 
from the first tube. 

[0006] The diverter is constructed from a first material forming a base and a 
second material supported by the first material defining at least a portion of the first side. 
Preferably, the first material is a plastic and the second material is an elastomer forming a 
gasket suitable for providing a seal between the diverter and the housing. In one example, the 
gasket may be overmolded onto the plastic diverter base. One end of the filter media is 
embedded in the adhesive on the second side of the diverter. In this example, the diverter 
provides a seal about the first tube and with the filter media to seal the inlet and outlet sides 
of the filter media from one another. 

[0007] Accordingly, the above invention provides an improved filter assembly 
requiring fewer parts and less assembly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Other advantages of the present invention can be understood by reference 
to the following detailed description when considered in connection with the accompanying 
drawings wherein: 

[0009] Figure 1 is a cross-section of an example fluid filter assembly designed 
according to the present invention; 

[0010] Figure 2 is a top perspective view of the example diverter assembly from 
Figure 1; 

[0011] Figure 3 is a top elevational view of the diverter assembly shown in Figure 

2; 

[0012] Figure 4 is a bottom side perspective view of the diverter assembly shown 
in Figure 2; and 

[0013] Figure 5 is a bottom side perspective view of the diverter assembly shown 
in Figure 4 with the filter media and cover installed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0014] A filter assembly 10 is shown in Figure 1 in cross-section. The example 
assembly 10 includes a housing 12 that may include a case 14 having a cover 16 secured 
thereto using any suitable attachment method. The assembly 10 shown in Figure 1 is a three 
port fuel filter configuration, although one of ordinary skilled in the art will appreciate that 
this invention is applicable to other arrangements. 

[0015] An inlet tube 18 is secured to an end 15 of the housing 12, and a return 
tube 22 is secured to the end 15 spaced from the inlet tube 18. An outlet tube 20 is secured to 



3 



60,130-1776 
03MRA0273 
EV 235994665 US 

the cover 16 opposite the inlet 18 and return 22 tubes. Fluid may flow through the assembly 
10 in a manner other than that schematically shown in Figure 1. 

[0016] The tubes 18, 20, 22 may be secured to the housing 18 in any suitable 
manner such as by using support washers 26 and braze rings 28 to mechanically attach the 
tubes to the housing, as is known in the art. The tubes 18, 20, 22 include beads 24 used to 
facilitate retention of hoses installed onto the tubes, as is well known in the art. 

[0017] The housing 12 defines a cavity 30 with a filter media 32 arranged in the 
cavity 30. One type of filter media that may be used is a pleated paper element, which is well 
known in the art. The filter media 32 includes an inlet side 34 and an outlet side 36, which in 
the configuration shown are respectively the outer and inner circumference of the filter media 
32. The flow may be reversed from the flow indicated in Figure 1. 

[0018] The filter media 32 must be sealed within the housing 12 in such a manner 
so as to ensure that the fluid passes from the inlet side 34 to the outlet side 36 without 
circumventing the filter media 32 so that particulates are removed from the fluid. To this 
end, one end 38 of the filter media 32 is secured to the cover using an adhesive 40 such as 
plastisol. A diverter 42 includes opposing first 44 and second 46 sides with an opposing end 
48 of the filter media 32 secured to the second side 46 using adhesive 40. In this manner, the 
filter media 32 is sealed between the diverter 42 and the cover 16 preventing fluid from 
circumventing the filter media 32. 

[0019] In the illustrated example, a center tube 50 extends from the second side 

46 into a central opening 52 defined by the filter media 32. The center tube 50 provides 

structural support for the pleated paper element to maintain the shape of the filter media 32 

and prevent it from collapsing under the flow of fluid. For example, the center tube 50 may 

include several axially spaced rings 49 connected to one another by legs 51, best seen in 
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Figures 2 and 4. However, it should be understood that the present invention diverter 42 may 
not necessarily include a center tube or may include a center tube of a different configuration. 

[0020] A seal is also be created between the diverter 42 and the housing 12 to 
ensure that fluid from the outlet side 36, which corresponds to the central opening 52 of the 
configuration shown, flows to the return tube 22 preventing the fluid from the inlet 34 and the 
outlet 36 sides from intermixing. The example diverter 42 includes a base 54 constructed 
from a first material such as plastic. A second material such as an elastomer is supported on 
the base to provide a gasket 56. In one example, the second material may be overmolded 
onto the diverter base. One type of suitable plastic may be a nylon 66, and one type of 
suitable elastomer may be VITON. Of course, any suitable material may be used that is 
chemically resistant to the fluid in which the diverter is immersed. Furthermore, the 
materials are selected to provide material compatibility during the molding process. That is, 
the melt temperature of the over-molded material should not exceed the melt temperature of 
the material that is molded first. Moreover, it should be understood that processes other than 
over-molding may be utilized to manufacture a diverter designed according to this invention. 
Additionally, the base may be molded onto the gasket. 

[0021] The gasket 56 creates a seal between the diverter 42 and the end 15 of the 

housing 12. The gasket 56 at least partially defines the first side 44. For example, a 

cylindrical wall 60 may be arranged about an end portion of the return tube 22 to define an 

aperture 58 and create a seal between the return tube 22 and one side of the filter, which in 

this case is the outlet side. More specifically, the cylindrical wall 60 includes an edge 62 that 

is in abutment with the inner surface of the end 15 when the diverter 42 is installed into the 

case 14. A hole 64 extends between the first 44 and second 46 sides to provide fluid 

communication between the return tube 22 and the outlet side 36 of the filter media 32. 

5 



60,130-1776 
03MRA0273 
EV 235994665 US 

[0022] In the illustrated example, a side wall 66 is arranged opposite the 
cylindrical wall 60 on the first side 44. The side wall 66 may be constructed from the gasket 
material 56 and ensures a desired alignment of the diverter 42 with respect to the housing 12 
during assembly by compressing in a similar manner to that of the cylindrical wall 60. 
However, it should be understood that the side wall 66 may be of a different configuration 
than shown or eliminated entirely. 

[0023] The example diverter includes a central wall 68 having arcuate segments 
and is arranged between the cylindrical wall 60 and the side wall 66 to provide additional 
support for the diverter 42 against the housing 12. The illustrated central wall 68 and side 
wall 66 may provide support edges 70 that ensure that the end of the inlet tube 18 within the 
housing 12 is not blocked by the diverter 42. The control wall 68 may be of a different 
configuration than shown or eliminated entirely. 

[0024] The invention has been described in an illustrative manner, and it is to be 
understood that the terminology that has been used is intended to be in the nature of words of 
description rather than of limitation. Obviously, many modifications and variations of the 
present invention are possible in light of the above teachings. It is, therefore, to be 
understood that within the scope of the appended claims the invention may be practiced 
otherwise than as specifically described. 
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